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(57) Abstract: A novel ligand composite which is effectively utilizable 
for analyzing a function of a protein; a ligand- supporting object; and 
a method of analyzing a protein. The ligand composite has a structure 
which comprises: a linker compound having a structure represented by 
the following general formula (1): (wherein n and p each is an integer 
of 0 to 6) in which X is a structure comprising one, two, or three hydro- 
carbon derivative chains which have an aromatic amino group at the end 
and may have a carbon-nitrogen bond in the main chain, Y is a hydro- 
carbon structure containing one or more sulfur atoms, and Z is a linear 
structure comprising a carbon-carbon bond or carbon-oxygen bond; and 
a sugar which has a reducing end and is bonded to the linker compound 
through the aromatic amino group. 
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U # Jf/V ? n h ^ 9 7 >f — ^nn^/V^/rirb>'=l 0/ 

1) T*J*j» b , ft^fel 1 (M 6 6 5 mg, ^ 6 8 % ) £r 6 #. @ f£ 

JiflB-ffc^lfc 1 1 <D E, S I— MS (positive) SO fa £ fx o t £. 5 s m 
/ z 2 3 1 . 2 [ (M+Na) + ] T* fc o „ £ , X H-NMR (4 0 0MHz 
, C D C 1 ,) jffl3eSrfxofei:i:5; 5 7. 02 UH, t, J = 8. 0 Hz, arom 
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atic), 6.95 (1H, bs, aromatic), 6.54 (1H, dd, J = 2. 0 Hz, J = 8. 
0 Hz, aromatic), 6.41 (1H, bs, CONH) , 6.35 (1H, dd, J = 2. 2 Hz, 



J = 7. 9 Hz, aromatic), 3.66 (2H, bs, NIL), 1.50 (9H, s, t-butyl) 

Tfeofc 0 ^tbb^X V N <bi=r#i l l tf> « 3£ £ Sfe IB i" 5 - tf s T-#fc„ 

5 ft-g-il lO^fff 2 0 8'. i2-efc5o 

£ 7t N -fb-^ft 1 2 £#£7b#>fcs _L IB to ^ 4fc 10 (lOOmg, 22 
8 u m o 1 ) N JilB-fb^^ 11 (475mg, 2. 2 8 mm o 1 ) , F 
DPP (394mg, 1. O3mmol) , RT$i?4 tT/l/m-^/V 
T^^.(447 i aL, 2. 5 7mmol) S:**^^ f ^*^^T 

0 (2mL) ti^^b, 7;Vd>#ltTl:\ 2 9 B#f H m# tfcf 

N @fc Ife :n ^ & tK iTSffxf fcB t, ^TlKJS Sr 0 . 5Ni 

m, yks i&mi?zWk7kmi- h v v •kjkt&ms s& ?n ^ * -c 1 sf^ft 



lint, ^j^^j £ b -c # * a m h y v >*» zm^xntrnzitx* nm%. 

15 b, S&ag&St: V y * * b ^9 7 >f — : ^ P X3. Op. j\s J*. / 

rir b^=3/l) -C»3R b, ft^fel 2 (tf 2 2 8 mg, HZ*9 9 

% ) £ 6 -fe HI # i: b T # 7h „ 

-LfB-ffc-^'fe 1 2 tf) E S I -M S (positive) $J Jfe £r ft o 7t £ £. 5m/ 
z 1 0 0 9 '. ' 5 [ (M+H) + ]tfeofc 0 * 7b., X H - N M R ( 4 O O M H z 

20 , C D C 1 j) ^Srfxo 7t i r 5, 5 8.75 (3H, s, NHC0 2 tBu) , 7.67 
(3H, s, CONHPh), 7.30-6.95 (15H, m, aromatic, CH 2 C0NH) , 6.52 (1H 
, bs, Gly-NH), 5.04 (2H, s, CtUPh) , 3.71 (2H, d, J = 5. 0 Hz, Gl 
y-CH 2 ), 2.23 (6H, m, CH^CH^O) , 1.97 (6H, m, CH^CO) , 1.47 (27H 
, s, t-butyl) -Cfeofco itl^fci !?, {k'&^l 2©iI^tEt5 

25 CI t & T? % fc o ft *3 N ft-^fel 2^^^11(5 1 0 0 8. 5 0 t? & 5 0 
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G-tfo 1 2 (200mg, 1 9 8 n m o 1 ) ^^^/"^ (3mL) ^ 
|L, 1 0 % P d / C (6 2. 3mg) *P ^ > * # H ^ T ^ ^ 
1 5 H#F^«# bfcflK _bfSP d"/C Sr»* b-C, ^J«$i £ fi 1 o fc 0 ^ 
$#]£}fc*gfc: £ o T# £> ft * 81 & $£ & y UPA** n^F^77^ ( 
: ^nn*;VA/^^/-/V=8/l) It, lb##3 1 3 ( 

Ifc Jtl 3 6 m g , I|X Sj& 7 8%) £ £ #, @ f£ £ b T # o 

±15^-^^ 1 3(DES I -MS (positive) ?I) j£ £r fT o £ £. s m 
/ z 8 7. 5 . 5 [ (M+H) + ]-Cfco7c 0 £ , X H — N M R (4 0 0MHz 
, CDC1 3 ) JBDfeSrfro fc £ n 5, 6 9.00 (3H, s, NHC0 2 tBu) , 7.57 
(2H, s, NIL), 7.35 (1H, bs, Gly-NH) , 7.14-7.00 (15H, m, aromatic 
, CH 2 C0NH), 3.21 (2H, s, Gly-CH,) , 2.26 (6H, m, CH^CO) , 2.04 ( 
6H, m, CH^CO), 1.45 (27H, s, t-buty 1) T» fc o „ - tb b i ^ 

ttt8 7 4. 4 6tfc5, 

$ fc. TfB5£ (23) ^T^tiM-, I- OSiOEDC-HC 
1 , 1. o^lOl-t Fn^^^^ N /MT/-/V (2 3) tf» s 

HOBt) , CH 2 C 1 2 t,' lIBft^Ul 3^:, 1. 0 Hi * (E> ^ tf" * 

#115) S#t 

^ny K (5£f , TMSC1) , 7* / — /V (PhOH) (^^^i-^St 

|X*3 2%) o 
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HzN^Vhn 

o 




NHBoc 



NHBoc 



h-Q 



NHBoc 




COOH 
1 4 (1 .0 eq) 



EDO - HCi (1 .0 eq), HOBt(1.0 eq) 
CH 2 CI 2 




hn / \-hn 



NHBoc 




NHBoc 



NHBoc 



T MSCI, PhOH 
GH 2 Cl2 




hn'j-hn 




• » • • 



(23) 



f- -fb-a^ 1 5 it^m 1 A (23. 6 m g ; 1 



1 4 m o 1 ) ^HOBt (15. 4 m g , 1 1 4 m m o 1 ) frMfci?? 
nn^^^(2. 3 m L ) \^mM bs 0 °C <£> Ujg 0k # T s it & 1 3 ( 

2 . 5 0 m g , 6. 0 2mmo 1) ^iDtt, 1 
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b ^ n n 7}s/WA-ettm b, ^«J1 «r IS ¥R #2 Sft 2K * b y V J*7kmWi-Vffi 
*£b, Ifcffil^J b T 3» 7k fM -7- h y * A£JBv>TS£#fe£*fc:fco tO«, 

^ — (HI; ^nn*;U/^;- /V = 4 0 / 1 ) t'^lt, 
4fc 1 5 ■ ( IR * 9 1 . 0 m g , I& * 7 5 % ) ^efeg^i: LT#fc. 

_h IB fa 4& 1 5 <D E S I-MS (positive) fflfe&'ft o 1t k 2> ^ m 
/ z 1 0 8 5 . 5 [ (M+H) + ]-?&ofc 0 * fH „ X H — N M R (4 0 OMH 
z, C D 3 C 1 ) miM^ff^ t - 5 s 6 9.01 (3H, bs, NHC0 2 tBu) , 7. 
67 (3H, . s, CONHPh), 7.31 (1H, bs, C0NHCH 2 ) , 7.27-7.00 (12H, m, a 
romatic), 3.71 (2H, bs, Gly-CFL.), 3.64-3.39 (1H, m, SSCH), 3.12- 
2.99 (2H, m, Cf^SS) , 2.33 (1H, m, CH^CH^S) , 2.32 (6H, m, CC&CHa 
CO), 2.20 (2H, m, CH^CONHC^) , 2.04 (6H, m, CC^CI^CO) , 1.82-1.73 
(1H, m, CH^SS), 1.62-1.47 (4H, m, (CH 2 ) 2 C0NH, (CH 2 ) a CHaCH a CO 
NH), 1.47 (27H, s, t-butyl), 1.39-1.25 (2H, m, CH 2 C^2 (CH 2 ) 2 C0NH) 

fc*3, {b^#)l 50^^®*» 1 0 6 2. 4 9 T?fc5 0 

-fb-a-*ASr#5fc«>te % HJ^f/v^'J/v^D K ( 0 . 25 
m L , 2. 64mmol) *i?^pn^^y (0. 49mL) tjgfgL 
% 7x/-7l/' (549mg, 5. 8 3 m m o 1) ^v^^PP^y (l 
. 4 6mL) \zmM bfc ^ rn / — £ bfd#, £ , 

15 (34. 7 m g , 32. 6 ,u m o 1 ) £r2in i> ^t&TN 

ti. 5air H iwLt, ft^ii 5sjsit aa^r, mt-km 

1 5 RjS&*J£fc: * o n tJn /V A £ x_ N ^T^JI £ f £ f P SI 7k St "7" h U A 

* iS 85 i£ b T\ H&@#:%#f HJ #r tti b It <fe IS # «: » SHc 

lliLT4ttT^^l, *E£ b H ft: «: * BU It, ^^#5 A (HX* 7 
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. 9mg N !lxajS3 2%)£:6<fe@#:£bT#fc 0 

-b IB ft; *b A <D E S I -M S (positive) $!| j£ & sfT o 7c ir CI ^ % m/ 

z 7 6 3 . 6 [ (M+H) It'fcofCo 3; 7c, X H — N M R (4 0 0MHz, 
CDC1 3 ) SU^§rfTo7cir^ N 6 9.57 (3H, m, CONHPh) , 7.97 (1H 
, m, C0NHCH 2 ), 6.87(6H, m, aromatic), 6.67 (3H, d, J = 7. 7 Hz, a 
romatic), 6.21 (3H, d, J = 7. 7 Hz, aromatic), 4.98 (6H, bs, NH^) 
, 3.67 (2H, d, J = 5.1 Hz, Gly-CHj , 3.56 (1H, m, SSCH) , 3.16-3. 
04 (2H, m, CH^SS) , 2.36 (1H, m, CH^CH^S), 2.25 (6H, m, CCHgCH^CO 
), 2.19-2.07 (2H, m, CHgCH^CONHCH^ , 1.93 (6H, m, CCH^C^CO) , 1.8 
3 (1H, m, CH^SS), 1.50 (4H, m, CfLj (CH 2 ) 3 C0NH, (CH 2 ) ^CH^ONH) , 

1.33 (2H, m, CEjCH, (CH 2 ) 2 C0NH) t? tb o ft. „ £L tl £> J; V) % ft^l|A0 
M^Zmm-i- Z r £ t fc„ ftiftA©^ffifj:7 6 2. 3 

3 T'fc 5 0 

) fcT**tt, m 1 , m 2 , m 3 ^ 2 T & S*at^^Ti-5 U # V K^^ft 
(-ffc-^tt 1 ) trTIB^: (2 4) O^JIR^T^^ U7c 0 



i 
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O H O 

A . 




(4.5eq) 



95%NaBH 3 CN (10eq) 



H 2 0 : DMAc : AcOH 
= 1:1: 0.1 
37 D C ' 



AcOH 37°C 



50% 




O 




1 



« • m 



(24) 



MALDI-TOF/MS 



Exact Mass: 1740.70 
m/z; 1 764.41 [M+Na] + 



S (24) t^t±5l^ ftbfrlt V i/X— 



A t s ±BS ( 1 



8) &£TSe $ ft 5 y =f<t"T?fe § rfcIKGD^r/V b — ^7XfP#I (4. 5^ 
) £ Sr. H 2 0/i?^ f/>7t h T 5 K '(^^K D.MA c ) /WWl (A 



cOH) =1/1/0. 1 <Dm&mm\zMM^. pH4~4. 5, 37 

©9 5%NaBHjCN^ix.t, p H 3 ~ 4 . 5 s 3 7 Cl:t N ibtg 
75 /jbRJS^frofCo *:<D®.^ # btbfc{b^#J^rSephadex G-50 ( T 

£ 3 mfi-^/u-e^ Kit l^f* £ LT-fb^#) 1 3r#fco -blBte 



^fe 1 <Z5 HI Jfe fi N MALD I - TOF/MS^it/NMRtaotflo 



M A L D I 



-TOF/MS(7)g*ii, m/z ; 1764. 41 [ (M+Na) + ] tf fe 
o fc o * fc 1 H— NMR^. V ;V ( 6 0 0 M H z s D 2 0) SI Jfe 3: ft o £ 
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5 7.01 (3H, dd, J = 8.2, 8.2 Hz, aromatic), 6.70 (3H, s, a 
romatic), 6.58 (3H, d, J = 8. 2 Hz, aromatic), 6.44 (3H, d, J = 8 
.2 Hz, aromatic), 4.90 (3H, d, J= 3. 4 Hz, H-l* X3), 3.79-3.73 
(6H, m, H-2X3, H-5 X 3) , 3.71-3.66 (6H, m, H-3X3, H-5' X 3) , 
5 3.64 (3H, dd, J = 2.1, 12.4 Hz, H-6a' X 3) , 3.59 (3H, dd, J = 4. 
8, 12.4 Hz, H-6b' X 3) , 3.59- 3.52 (3H, m, H-6aX3), 3.54-3.51 
(6H, m, H-4X3, H-3' X 3) , 3.43 (3H, dd, J = 6.9, 12.4 Hz, H-6b 
X 3), 3.39- 3.34 (1H, m, CH 2 CH (CH,-) (S-) ) , 3.37 (3H, dd, J= 3.4 
, 9.6 Hz, H-2' X3), 3.25 (3H, dd, J = 9. 6, 9.6 Hz, H~4' X 3) , 3 
10 .11 (3H, dd, J = 4. 8, 13.7 Hz, H-laX3), 3.01 (3H, dd, J = 7.7, 
13.7 Hz, H-lbX3), 2.98-2.86 (2H, m, -SCH,-) , 2.27-2.23 (6H, m 
, -CH,CH,C0- X 3) , 2.19-2.14 (1H, m, -SCH,CH 9 (1H) -) , 2.10 (2H, t, 
J = 7.6 Hz, -NHC0CH,CH,-) , 1.98- 1.94 (6H, m, -CH^CO- X 3) , 1. 
72- 1.65 (1H, m, -SCH^ (1H) -) , 1.43- 1.36 (2H, m, -COCH^C^C 
15 H 2 -), 1.39- 1.29 (2H, m, -COCH ? CH ? CH,CH,-) , 1.19-1.13 (2H, m, -C 
0CH 2 CH 2 CH2CH 2 -) "C fe o It „ - fi <D £ £ frb ft, & 1 O « 3f & fll IB 5 
r. i^-e^fc 0 ft*5 N r©ft^il©^ffiftl 7 4 0. 7 0 tfc§ 

(2) 2 # g (O V K^-g-flc 2) 

20 ±B2#l©y^^K*^frO-o-Cfc5, _hfB — (12) \z.X 

m £*b5*3tte*5v>t\ n 1 & i lb v s xas — j&ss (2) fcxmtsti 

&m&%m?Ls R'#3k# (h) r^jiibs: (19) xm&ti 

Z>7?h— Xifi&A&tl> m 1 , m 2 , m 3 & 2 Xh 5 « 5£ & ^ 1~ £ P # 

^ Kfc-^fle Uk&yo2) «: & T <*> # AH "C J* bfdo 

25 _h|B U ^fV Kfc^ft: (4b^#>2) 0 1^ j3U<: *5 T # > 4f , y — 
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4 

4 

|^T, y — {^^A^ffiV^T, ±IB — jtx5£ (12) ^ 

Xm. IS *L5#3t^*^-t s n^SltfcU, X^— jjg^; (2) T £ 
*L&#^£r«x_ R'^ 7 X^ (H) RK-LfBsS (19) T?* £ 

tl57^ F-^^lA^s m 1 , m 2 , m 3 ^ 2 T? 5 «3t Sr ^"t" S U 
# K & # (fc£*Jfe&i2) £T135£ (2 5) (7) # JlR tc "C & fife U fc 0 




MALDI-TOF/MS Exact Mass: 1740.70 

mfe; 1766.92[M+Na3 + 

5* (2 5)' (l/^tct _h IB # & T? # frbfc P V # — flS-^ A t 

N _h|E^ (1 9) }3lT*$tb5^-y =?3^"T?*> 5 TfTlK^ 7 * h — * 7.K ? P ft 

(4. 5 S*) H 2 0/^^/V7tF7 5F (^^K DMAc 

) /WtWt (AcOH) =1/1/0. 1 (DM&MMfcmBL*. pH4~ 
4. 5, 3 7°C^T, ^y7Si^ff^Hfc|, g||:A c OHl:* 
X. s 1 OSi©9 5°/oNaBH 3 CN^JlDit, pH3~4. 5, 3 7 
tlCT, 5: J {kRffo ^fto 7c 0 -^fK # b fc <fb &Sephad 
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ex G-50 (T*^ — i/*r J* s< J # is X T AXftl) £rfflV>T, ^/WJtii^ 

^f7^ K t° 7 J — * % 3 &tiL<£As T? ft 3 V J? Is Kl^^i It ^^$J 2 
£#7b 0 -tmik&yo 2 CD^1^« N MALDI-TOF/MSjSit/NM 

5 RHiotfrofco 

MALD I - TOF /M S (DW^zfe, m / z 1766. 92[(M+Na) + ] Tf fe o 
7b o * 7b 1 H— NMR^ V ;V (6 0 0MHz, D 2 0) SO Jfe % fr o 7t £ £ 

•5> N 6 6.99 (3H, dd, J = 7. 9, 8.2 Hz, aromatic), 6.70 (s, 3H, aro 
matic),- 6.61 (3H, d, J = 7. 9 Hz, aromatic), 6.43 (3H, d, J = 8. 2 
10 Hz, aromatic), 4.27 (3H, d, J = 7. 6 Hz, H-l' X 3) , 3.90- 3.85 ( 

3H, m, H-2 X 3), 3.74- 3.70 (3H, m, H-5' X3), 3.69- 3.66 (3H, m, 
H-4X 3), 3.68- 3.62 (3H, m, H-6a' X 3) , 3.65- 3.62 (3H, m, H-3 
X 3), 3.57 (3H, br, H-4' X 3) , 3.53 (3H, dd, J = 5. 8, 11.7 Hz, 
H-6b' X3), 3.47- 3.43 (6H, m, H-6 X 3) , 3.41 (3H, m, J = 3.1, 10 
15 .0 Hz, H-3 5 X 3), 3.38 (3H, brt, J = 5. 8 Hz, H-5 X 3) , 3.35 (3H, 
dd, J= 7.6, 10.0 Hz, H-2' X 3), 3.36- 3.29 (1H, m, CH 2 CH(CH 2 -) ( 
S-)), 3.12 (3H, brd, J = 10. 7 Hz, H-laX3), 2.91 (3H, dd, J = 7. 
6, 12.0 Hz, H-lbX3), 2.90-2.83 (2H, m, -SCH.-) , 2.23-2.16 (6H 
, m, -CH,CH,b0-X3), 2.18-2.10 (1H, m, -SCHgCHa (1H) -) , 2.06 (2H, 
20 t, J = 5.8 Hz, -NHC0CH_2CH 2 -) , 1.95- 1.89 (6H, m, -CH,CH,C0- X 3) , 

1.68- 1.59 (1H, m, -SCH 2 CH, (1H) -) , 1.41-1.30 (2H, m, -C0CH 2 CH 2 C 
H 2 CH 2 -), 1.32- 1.22 (2H, m, -C0CH 2 CH 2 CH 2 CH2-) , 1.15-1.08 (2H, m, 
-C0CH„CH,CH,CH,-) T? o fc. £ tl h (O W>$k h % 2 <D Mt& Sr fit 9& 

25 fe5„ 
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* 

_biB 3#io!J^y Wfto-o-efcs, _hfE-jlS:^ (12) fcT 

* & ft 5 Kl *5 V ^ T N n^lTJfeO, X3&S — j&3£ (3) |C T * $ ft 
6#3t^«^> R'*S** (H) R Kl_Lf25£ ( 1 8 ) -C*£ft 

;* # 2» A $ ft n m 4 , m 5 ^ 2 T? fe S #3S £ ^Ti" 5 P # ^ F 
(ft^*3) £: T "C ^ «. 

_h|B V tf-y F*^# .Ut^m 3 ) <D © iu J£ £: It, *f s 

T1B5£ (26) !:t*tJ:5l^ T^glfi (B-l) <£> T 5 / 

£ £BocSTM£fI UfcT 5/ £&#SfcBf*£# (B-2) bV^^ls^h 
ijT^y (B-3) £rH0Bti EDC-HC1&JE ^^XB^ i^7 5 K# (B 
-4) =Sr 7 9 %©lR*Tf#feo DMFf, jjg^J U T FDPP & /B V^T , & 
7 ^ K#: (B-4) fe7 5 ySlrZSt^itfc^y i/y (Z-Gl y 

) fc«rRj££it\ (B-5) Sr 7 5 % <Di&^-e#fco ZSSrS5tt**« 

55fcJ; 9 (B- 6) £ hWl (B-7) 

iir N (B-8) Sr 9 7 % <D l& ¥ T* # 0 *#^> TFAK: J: o TBocl & $ 

-c # fc „ 
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H,N-f\cOOH 




(Boo) z O, Et 3 N 
Me OH 



B-l 



H 

.N. 



B-3 



BocHN 




•COOH 



H 2 N ^ ^ "NH 2 
HOBt, EDC-HC1 



B-2 



BocHN 



BocHN 




NH 



NH 



IpNH 
O 



B-4 



FDPP,DIPEA 

DMF 
rt 



BocHN 



BocHN 




O 



5% Pd/C 



MsOH,rt 



B-5 



10 



BocHN 




BocHN "^3~ n ~ 



-n-NH 
o 



B-6 




EDC-HCI, HOBt 



DMF 



15 



BocHN y — ^NH 

BocHN-^^y-jpNH ° H 




TFA 



CH 2 C%, 0 °C 



20 



B-8 




B 



• •• » 



(26) 



25 



, & § 



£ o A # w te: tft w ft > -hia^-a-^ b - 2 f* % 

( B — 1 ) (2. 00 g, 14. 6 mmol) % * # / — ^ 1 4 0 m L $ ^ 

% (Boc) 2 0 (6. 7 mL, 29. 1 mmol) t h V ^ f~ A* T 5 *S (3. 06 mU 21. 9 m 
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mol) & AP * T & ffl -T? 1 6 R# IW jfc # b „ KJ^ttlriff li b^ 

fc^dp-i?- ^ £ t& ?b ifc Sfe * * f P !7 J*i&mW. ( 5 0 m L) 7XS 

£tt ffi U/> 0 r cD7j<Jl 1 0 % ^ ^g?-7- MJ ^ A p H = 4 ^ 

ft 5 S: "C J&P , -fe (7) @ #: W tH £-£rfdo # ft ft IS * £ 

^^fffeiH L-Xik&m B - 2 (3.25 g, i&^:91.3%) 
U X # fc. o 

# feft7c_LfE<fb"^^ B - 2 <D 1 H- NMR ( 2 7 0 MHz, CD 3 OD 
) S'JStrff o fc i: r ^ , 6 9.24 (1H, s, NH) , 7.96 (2H, d, J = 8. 9 H 
z, aromatic), 7.55 (2H, d, J = 8.6 Hz, aromatic), 1.56 (9H, s, 
t-butyl) Trfco fc 0 ifB'fb'pft B - 2 O E S I — MS (negative 

) IPJl^^fTo fc t r. 5 , m/z 236.20 [ (M-H) "] Tf fe o 7C 0 ^tl}UoT 
ih^-mB - 2 <£> 1» 5£ <lr a f& -T 3 - £ fdo &*3, Z.<D4k&mB-2 
(D^^flli 2 3 7. 2 5 tfc5, 

iiV^T, ±13 jt:-^^ B - 2 (1.30 g, 5. 46 mmol ) N H O B t (0. 73 
8 g, 5.46 mmol ) jo J: l^EDC • HC1 (1.05 g, 5.46 mmol) ^^Kv*^ 
n n ^ ? is ( 30mL) K^M^^s T/V^>#lMTt 0 °C "C 5 0 HQ 9fc 
#U7t 0 ^©^liC^^f f!)7^ (B- 3 ) (0.283mL, 2.60 

mmol ) *P k. N T K ^i&T? J*# U , 6 S£ * & # „ 

£ St ill £?JtIfc b/cfl, ^/wV^^gllt, it^mB-A (1.23 

g , i&^s : 87.4 °/o ) £r 6 -fe H £: UT#7c 0 
■ # ft 7c _h IB -ft Is #J B — 4 CO 1 H - NMR (40 0MHz, CD 3 OD 
) Mfc £r^To fc t ^ 5 ^ 5 7.77-7.74 (4H, d, J = 8.67 Hz, aromatic) 
, 7.50-7.48 (4H, d, J = 8.57 Hz, aromatic), 3.70-3.66 (4H, m, J 
= 5.19 Hz, NCH 2 CH 2 NHC0) , 3.34-3:28 (4H, m, J = 5.61 Hz, NCH 2 CH 2 NH 
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CO), 1.53 (18H, s, t-butyl)t?fc o 7c Q * , JifB-fb^**! B - 4 © E 
S I -MS (positive) a!l^^=fTo 7c £: £ 5, m/z 542.64 [ (M+H) + ] "XT 
feo7c 0 r ilt J: o tft^ft B - 4 ©ll^t^t 5 - i ^-e^ fc o ft 
3o N r ©ft^f B - 4 f itt 5 4 1. 6 OtfcSo 

5 ^V>T S _b|B{k^#I B - 4 (1. 03 g, 1. 85 mmol) , Z — ? V is ^ (0 

.430 g, 2. 04 mmol) *5 £ IF F D P P (1.07 mg, 2. 78 mmol ) £r$R*^ 
^;V*/^7? K (8 mL) v 5 -f V 7"n 5 

V (0.36 mL, 2.78 mmol ) % M X. , T^^>f l^TttS-t 2 0 B# 

Jlfi K m & U 7c %. N H7J<5I^^- b y ? A£JlV^ii&#£^ M it * 
L T i£ JBE Ift «& £ *T o „ itiatSri/D^^^^P^ b^77^- (50 
g , ^nn7}N/V^:T-feh V = 1:2) ttlLT, {fc^#> B - 5 (1. 
02 g, : 75. 0 % ) £ 6 t UT#7c 0 

15 # b 7c _b IB -fb B - 5 CO 1 H - NMR (4 0 0 MHz, CDC1 3 

) yfJJ^Srffo fc £ r 5 ^ 5 7.88 (1H, bs, NHCOPh), 7.73-7.66 (10H, m 
, NHCOPh, aromatic), 7.56 (1H, bs, NHCOPh), 7.38 (4H, d, J = 8. 4 
Hz, COPhNH), 7.34-7.29 (8H, m, aromatic), 5.37 (1H, bs, Gly-NH) 
, 5.00 (2H, ' s, PhCE,), 3.64 (4H, m, NCH^H^NH, NCH^CH^H ), 3.49,. 
20 3.47 (4H, m, NCH^HaNH ), 3.43, 3.27, 3.17 (6H, bt, bt, bt, NCH^ 

CH 2 NH ), 1.50, 1.49 (36H, s, s, t-butyl) o 7c 0 ^ 7C % _b|B{b# 
B — 5 <D E S I — M S (positive) M M & ff o 7c t 5 ^ m/z 755. 36 
[ (M+Na) + ] o o rtltiotlb^feB - 5 (D tt 3£ £ IS 1 8 1" 6 - £ 

^-e^7c 0 &*5, r. (Dik&m B - 5 7 3 2 . 3 2 T*I5„ 

25 iV^t, Jh IE -ft; B - 5 (0. 193 g, 0. 264 mmol ) % * * S — A* ( 
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3 mL) K^iL, 1 0%Pd/C (120 mg ) &UQx.s 7X*#H^Ts 

6 (0.230 g, IRS* : 94. 4% ) L"C#fc fl 

# tb fc _h IB -fl^ #i B - 6 <D 1 H - NMR (400MHz, d 6 -D 
5 MSO) Sa^SrfT o £ £ 5 s 5 9. 54 (4H, d, J = 9. 5 Hz, COPhNH) , 
8.58, 8.53, 8.46 (4H, bs, bs, bs, NHCOPh), 8.10 (2H, bs, NH 2 ) , 7 
.56 (1H, bs, NHCOPh), 7.76-7.73 (8H, m, aromatic), 7.53-7.48 (8H 
, m, aromatic), 4.39, 4.24 (4H, bs, bs, CONCH^) , 3.80 (2H, bs, C 
H_2NH 2 ) , -3.42-3.33 (16H, m, NCHgCH^NH, NCH^NH ), 1.46, 1.45 (36H 
10 , , s, s, t-butyl)T?*>o 7c 0 £ fc , ±6ft#«lB - ffOE S I -MS ( 
positive) mfe^ffotlb £ 6 , m/z 599.33 [ (M+H) *]tfeofc 0 - th 
tiotft^*B-6 0||jt*»Bt5wfciiST?*fc. -^b^ 
#l B - 6 O^ffiH 5 9 8 . 3 9 tfc5, 

j^V^T, Mfe (B-7) (41.0 mg, 0.200 mmol ) „ HOB t 

15 (35.0 mg, 0.200 mmol ) *5 £ OTDC • HC1 (42.1 g, 0.200 mmol) §r 

f;V*;VA7 5; K (3 mL) (clib, lifH^T t« )fe 0 °C 
T? 1 . 5Sir B 1ttf IfCo Hk^X^ -Jb 18^-^*1 B - 6 (0.1 g, 0. 167 mmo 

1 ) ^i?^f;^;^7^ F (2 mL) l^ILt, Jhf3<£> ^fV^jv 

& f p m. & m -r h v ?j»7kmm t x»m& *s * s& h y 

is & so & * * LT^BEitii^fTo fc 0 m *f a ?£ 3r ^ y # 

p-7 h^77^f- (50 g, ^aa^/l/A : ^ ? / — /V = 7 : 1) "C 
fflf$£ IT, B - 8 (0. 128 g, JR* : 97. 0 % ) & £ #, ill ffc b T 

25 #fc„ 
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# h tt _b 13 -fb -a- #3 B - 8 (D 1 H - NMR (400MHz, CD'Cl, 
) IS^lTot t - § 7.76-7.69 (11H, m, NHCOPh, aromatic), 7. 
55 (1H, bs, NHCOPh) , 7. 45-7. 35 (9H, ra, aromatic, COPhNH), 7.13, 
7.00, 6.97 (3H, bs, bs, bs, COPhNH), 5.83 (1H, bs, Gly-NH), 4.04 

(2H, bs, Gly- CH 2 ), 3.73-3.66 (4H, m, CONCH^ ), 3.54-3.46 (11H, 
m, NCHgCH^NH, NCHUCH^H, SSCHCH 2 ) , 3.41, 3.29, 3.22 (6H, bs, bs, 
bs, NCH_2CH 2 NH) , 3.16-3.03 (2H, m, CH^SSCH) , 2.39 (1H, m, CH^CH^S 
), 2.02 (2H, t, J = 6.9 Hz, CH^CH^CONH) , 1.84 (1H, m, CHCH 2 SS) 
, 1.58-1.52 (4H, m, CH^CH^ONH, CH^CH^H^ONH ) , 1.51, 1.49 (18 
H, s, s, t-butyl), 1.35 (2H, m, CH^CH^H^CONH) t* fc o 1t „ * 7t N 
-hfB-fb-^^ B — 8 <D E S I -M S (positive) iHSrtrofcii^, m/ 
z 809.33 [ (M+Na) + ] "T? o 7t 0 :tliaotft^«B - 8 O # 3t £ ?t IS 

JhfBte-^B-S (0. 128 g, 0. 16 mmol) |^^nn^>y (1 nL) 

TFA (2 mL) ^JDiT, jl^T 0 °Ct 1 . 5 H# Pal « # L 7c 
ft, » JEE SI jIB & V ^ # ft 2* ifc & ;* * y — /Vt!l**l tt, Dowex Ma 
rathon A (OH" form) 7 A bt^ |D fc£^B 

(89.3 mg, lk^:95.2%) £ M & HI # ^ U f # 0 

# b ft _L IB ftS 4fc B O 1 H - NMR (40 0MHz, d 6 -DMS 
O) SU^SrfTo 7t £ r 5 N 6 8.20, 8.07 (2H, m, NHCOPh), 7.83 (1H, 
t, J = 5. 5 Hz, Gly-NH), 6.51-6.48 (8H, m, aromatic) 5. 57 (8H, d 
, J = 14. 3 Hz, PhNH,), 4.34, 4.12 (4H, bs, bs, CONCH,), 3.82 (2H 

, bs, Gly- CH 2 ), 3.64-3.55 (1H, m, SSCHCH 2 ) , 3.50-3.32 (16H, ban 
d, NCH 2 CH_2NH, NCH 2 CH 2 NH) , 3.18-3.04 (2H, m, CH 2 SSCH) , 2.38 (1H, m 
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, CH^CH.SS), 2.02 (2H, t, J = 7. 1 Hz, CH 2 CH 2 CH 2 CONH) , 1.85 (1H, m 
, CHgCH^SS) , 1.57-1.47 (4H, m, CH a CILCH 2 C0NH, CH,CH 2 CH 2 C.H 2 C0NH) , 1. 
35 (2H, m, CH.CH.CH.CONH) T? fe o 7c D * s ilBft^feBOES I-M 
S (positive) 8S5fe«:fTo;/fcfc£5, m/z 587.24 [ (M+H) + ] T? & o „ 

llB ©^•f 5 8 6. 2 4tfc5, 

^v^t^ HfcjjxfcP s'*— fb'&'toB StJB.v^Th _hwa — (12) m 

^5#3tSr#^. R'^zkSr (H) R^±IB^ (18) T«3t£ 

K^-n ^ ({fc^ 3 ) £rTIS5£ (2 7) O^JliiclT^^ LTCo 

* 




MALDI-TOF/MS Exact Mass: 1238.48 - • ■ (27) 

Mol.Wt; 1239.36 

(27) fc^i"* 5 ^ ii IB G> # ifc T? # b ft fc y v # - to -8* 4fc B i: 
N _hfS5£ (18) fclT*&ft3*" y * T* *> S T|T IE tf> A' h-^7KfO^ 

(4 . 5 mm) H 2 0/^* f./VTt fT-; K (^"tU DMAc 

) /&Wt (AcOH) =1/1/0. 1 (DtBt'&f&l&tef&M ^ pH4~ 
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4. 5, 3 7t|It, $sy 7SS^^^tfcl> jgi^AcOHlrJP 
1 0^i«9 5°/oNaBH 3 CN^j]PiT, p H 3 ~ 4 . 5, 3 7 

ex G-50 (Tv-i/f A/^tv^^f AXftl) StJIV^T, <>VW«ii^ 

^;V3t t 7;-7^2 m{5L-^ A, T? ft 3 y # ^ Kit f£ i: tTft^»3 £ 

#fc 0 -hlBft^^) 3 ©Nttt, MALD I - TO F/MS$3 it/NMR 

MALDI-TOF/MS©gfit m/z 1239. 36 [ (M+H) + ] "X* & o 
10 fCo tifc 1 H — NMR^ (6 0 0MHz, D 2 0) tl^^fTofcin 

5 N 5 7.39 (2H, d, J = 8. 2 Hz, aromatic), 7.38 (2H, d, J = 8. 2 H 
z, aromatic), 6.56 (2H, d, J = 8. 2 Hz, aromatic), 6.55 (2H, d, J 
= 8.2 Hz, aromatic), 4.91 (2H, d, J = 3. 4 Hz, H-l' X2), 3.84 ( 
2H, s, -NHCOCH^NH-) , 3.83- 3.78 (2H, m, H-2X2), 3.75 (2H, dd, J 
15 = 4.1, 6.9 Hz, H-5X2), 3.72 (2H, dd, J = 2. 7, 4.8 Hz, H-3 X 2) , 

3.69 (2H, dd, J = 4. 1, 4.8 Hz, H-4X2), 3.69- 3.66 (2H, m, H-5 
X2), 3.64 (2H, dd, J = 2. 1, 12.4 Hz, H~6a' X 2) , 3.58 (2H, dd, 
J = 4.8, 12.4 Hz, H-6b' X2), 3.55-3.51 (2H, m, H-6aX2), 3.53 
(2H, dd, J = 8.9. 9.6 Hz, H-3' X2), 3.47- 3.40 (8H, m, -CONHCJL 
20 CH 2 N-X2), 3.44-3.41 (2H, m, H~6b X 2) , 3.37 (2H, dd, J = 3.4, 9 
' .6 Hz, H-2' X 2), 3.37- 3.30 (1H, m, CH 2 CH (CH 2 -) (S~) ) , 3.23 (2H, 
. dd, J = 8.9, 10.3 Hz, H-4' X 2) , 3.20 (3H, dd, J = 4. 8, 13.7 Hz 
, H-laX2), 3.12 (2H, dd, J = 8. 2, 13. 7 Hz, H-lbX2), 3.00-2.89 
(2H, m, -SCfL-), 2.22-2.15 (1H, m, -SCH 2 CH 2 (1H) -) , 1.98 (2H, t, 
25 J = 6. 9 Hz, -NHCOCJLCH,-) , 1.72- 1.64 (1H, m, -SC^CH, (1H) -) , 1. 
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45- 1.37 (1H, m, -COCH^H^^C^ (1H) -) , 1.35- 1.23 (3H, m, -C0CH 2 
CH2CH 2 CH 2 -, -C0CH 2 CH 2 CH 2 CH 2 (1H)-) , 1.09- 1.02 (2H, m, -C0CH 9 CH ? CH 9 C 

H 2 -)^?fco fc 0 r ji, e> a* * a» tbik&M 3 (DW&%$km~rz> r. t 

• £fc 0 :©ft^ft3C^fft(il 2 3 8. 4 8 T?Jb5. 

5 (4) 4#B©!J#yKS^ft (ft-^»4) <D^J& 

±|B 4 # g <D V V Kfc^#©— o-t?& S , ±12 — JK^ (12) \Z. X 

* 

5*3&«rfll*.> R'^tK* (H) T?&tK Rfc-hlB5£ (19) "C^^tt 
3 7 ^ b — * 3 S *A £ m 4 , m 6 ^2 1?S>5itS:tt5 y^'^K 
10 Jt-g-f* Uk&%>4) & T <0 # KB "C UfCo 

_biB y jiry k*^#: at^m4) (D&i&cDmwtm t it, 

-ft^#)B <D ^ j& £ _h IB <£> £ 5 f-fto fc 0 Iv^t > # ft fc y V # — fl; 

^^B&J^T, _b|B — (12) KXm £ ft 3flt5i(-*3l^-C , n 1 

15 a* 1 t? s> tK x #* — (3) cts £ ft § r'^tKSi ( 

H) "Cfc 5 n R^_hfE5£ (1 9) t^$^57^ ^T^A^ft, m 
4 , m 5 73S 2 T'fc 6 ft atSr^-f-S !J # ^ Fl^fr ({fcl^ 4 ) £rTlB5£ 
(28) ^HH^T^^ Lfcio 
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— X7KfP 
(4.5eq) 



95% NaBH 3 CN (10eq) 



B 



H 2 0 : DMAc : AcOH 
■ 1:1:0.1 

37°C 



31% 



AcOH 37°C 




MALDi-TOF/MS 



Exact Mass: 1238.48 
m/z= 1261.1 5[M+Na] 



• • • 



(28) 



^ (2 8) ^7^1- ± « © # ifc # h tbfc V l/X—fc&toB t 

(4. 5^*) H 2 0/^^f^Ttf75 K DMAc 



) /f 



(AcOH) =1/1/0. 1 (Dm 



m. ^ fe- 



ci 



^tilL, pH4 



4 . 5 , 3 7 °C lw "C s 



X. ^ 1 0^I©9 5%NaBH 3 CNl:iB^T, p H 3 ~ 4 . 5, 3 7 
°C^T. 5S7cT $ / fee -^^fK # t>'tifc4k&%) ^rSephad 

ex G-50 {T^r — ^^t J*/<4 t^^fAXII) ^IV^T, <7W3Sil^ 



13=7 ? bt°^y-^^2 ^.{i-a A/ -eft 5 y # ^ Kit -£rl£ t Lt{k^fe4 

&#fco ±l3{k^^ 4 ©P^te, MALD.I - TOF/MS^i^NM 

.R t i o Tff o fc 0 

MA L D I - T O F /M S CO^IUS, m/z 1261. 15 [ (M+Na) + ] T* & 
ofc 0 ^fc^-NMR^^^ h/V ( 6 0 0 MHz N D 2 0) $J 5fe £ *T o £: 
r 5 „ 5 7.40 (2H, d, J = 8. 9 Hz, aromatic), 7.39 (2H, d, J = 8. 9 
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Hz, aromatic), 6.59 (2H, d, J = 8. 9 Hz, aromatic), 6.58 (2H, d, 
J = 8.9 Hz, aromatic), 4.30 (d, 1H, J = 7. 6 Hz, H-l' ), 4.29 (1 

H, d, J = 7. 6 Hz, H-I' ), 3.93- 3.89 (2H, m, H-2X2), 3.84 (2H, 
s, -C0NHCH,NH-) , 3.74-3.71 (2H, m, H-5' X 2) , 3.71-3.69 (4H, m 
, H-4X2, H-4' X2), 3.69- 3.66 (2H, m, H~3 X 2) , 3.65 (2H, dd, J 

= 3. 0, 11.7 Hz, H-6a' X 2) , 3.53 (2H, dd, J = 5.5, 11.7 Hz, H-6 
b' X2), 3.48- 3.42 (12H, m, H-5X2, H-3' X 2, -CONHCILCiLN- x 2 ) , 

3.41-3.39 (4H, m, H-6 X 2) , 3.37- 3.32 (1H, m, CH 2 CH (CH 2 ~) (S-) ) 
, 3.35 (2H, dd, J = 7.6, 8.9 Hz, H-2' X 2) , 3.23 (2H, dd, J = 4. 

I, 13.7 Hz, H-laX2), 3.04 (2H, dd, J = 7.6, 13.7 Hz, H-lbX2), 
3.01-2.90 (2H, m, -SCH,-) , 2.23-2.16 (1H, m, -SCHgCH^ (1H) -) , 1. 
99 (2H, t, J = 6. 9 Hz, -NHC0CH,CH,~) , 1.73- 1.66 (1H, m, -SCH 2 CHa 
(1H)-), 1.46- 1.39 (1H, m, -COCH 2 CH,CH,CH, (1H) -) , 1.35- 1.30 (1H, 

m, -C0CH,CH ; CH ? CH. (1H)- ), 1.32- 1.26 (2H, m, -COCHj^HjCHjCH,-) , 1 
.11-1.04 (2H, m, -COCH,CH,CH,CH 9 -) T» fe o fc, - ft> b <T> ^JH h 

1 2 3 8. ,4 8 tfe5„ 

12i U/7t, Hi 1 (-*5V>T. Ill ~lg 7li, ^y^fXKl^^ 
({k^^)l~4) £r % (Au) T? = — X § tLfc^^ffcSS fcH 
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ffft^tf (MS) CJ;ot^/^f^P^t5Iitfc5c 

5 ^USSM^&V^T, S PRi£(10*^-f ll'ltS^S PR-8 B 

Xjii l^-lFflfcSt/?|SfifH#|iflMSt*##ftf (MA L D I - T O F /M 
S) T?fc5Voyager RP-DESrffiV^Tff o7^io 

&£JE V^fc* Jtri^ 7 — >- 

10 /^J££LTConcanaval in A (C o n AiH|Bt§) , 

PSA, L C A v £5£t^\ ^f7^ bt°7;-^g^ttroW^f y^y^ 
^IHTRCA, PNA©5SStfcofc„ tlt> t^7^7^y 
h n — /V t LT 17 viiT/V^ 5 y (BSA) &m^1t 0 

15 ft^ftS^-fb bfci 4 @!)H<D !7 j(fy K & «P # Sr fl 2 5K U , IfcV^T, _LfB<© 

5S<D^7f y^^I^i^B S A £r , ^ilftlP B S s<-y 7 T — 

# y ^fy Kffi^f* £ w** §£ $g ^ t fc^ft-^ftSStt S^TtBS 

f^ffl^t fco'i^t, s p r so 5£ £ fx i ^ y j> Ki^f*t^^^7f 

^^bfCo HI 2 ^ 3 (Di-valent type) <£> y > K II -n # ® 

Jt-ffc bfcir -7° <D^$k*:7F b, HI 3 ri-fb-^* 1 (Tri-valent t 

25 ype) <2> y 1/ K % ^ f£ £r HI b 'fc ± is f" ^ y 7° <D ^ ^ £ b fc 0 111 
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2&£TPm3fb, (a) Yi. C o n A <D%g^mW}ffi . (b) tePSA 
(D^^mWi^m, (c) «L C A©*|-£#!b*tm&^ bTV^o 





Di-valent M 


Tri-valent M 


K D 








K 




Con A 


11.33 


0.45 


0.51 


4.34 


1.95 


0.85 


PSA 


8.58 


0.87 


0.75 


9.86 


2.34 


1.01 


LCA 




6.04 


2.40 


1.45 


RCA 






PNA 







io K D :*M^$fc(/iM) 

k a : (m-v 1 x 1 o 4 ) 

. k d :«ill3iJt^iS[(s- 1 xl0 1 ) 



0 2*J±tJ!H3i^5ie)^ft± 5 ^ > C o n A $5 £ 7J« P SAKIO^T 

tts U^fy K&##© y — U%r<DW&<&m\<^K ± £T ID <£> ^ # 

15 

£-^%^irZ> V tf-y K # -ft to 3 t bfr v> r £ tfSa*§ jft/fco 

. 1 * » 3 £ @ U ^ y 7° K teW-fr U ft V^ r £ ^ # o f Co 

20 

.j£fftfc©£: fcB Rlfg-efe o fc„ Di-valent y # ^ FS^^^rfflV^cif^ i 
Tri-valent JJ #y 4: V^ 7t#£- © (K D ) 

3&S ID 4gE £ tt/h $ < # W $ ti X *5 5 N 1 o © y # >- Kl^ft a «9 <7) ft 

25 
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4 

t£ o 7C o ' 

2^^Lfc D HI 4 H: <fc & 4 (.Di-valent type) CD ]) % is # # & 
S^'fb bfd-ir V ^©JI**Sr^"b, @5Httft^ft2 (Tri-valent 

type) CDP # ^ Kit^^^H^'fkl-^^^^"^^ 70 ^^^^^ 1 -^ 0 
0 4*3 J;t*BI 5 i fc, (a) ftRCA©^^il^*> (b) JiPNA 





Di-valent M 


Tri-vaient M 




k a 




K D 


k a 


k d 


Con A 




* 1 


PSA 






LCA 






RCA 


1 2.23 


0.74 


0.61 


7.79 


0.52 


0.41 


PNA 


4.95 


1.71 


0.85 


5.83 


1.98 


1.15 

* 



k a : t££ft&ttft (M-V 1 X 10 4 ) 
kd : flKSSttftC*" 1 x M 1 ) 

04*5J:t*Bl5j5>£>Bl3e>a>ft.J:5fc^ RCA^itfPNAtt!) ^.^ K 

2 * fete 4 SrSJfefc Ufc^ v zf\z Ufcl^ £ £ ffifto fro 

tilt, *2^«, ^ ;h/ ^ O * .W*^ §t gtl £ * t fefc 0 /5 # 
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Ififc © Ml m Bf |B "C *> o „ ft*5 N Co nA^OV^Itft^fe3!:ffl 
V» T f£ J5fc b y /(^fcHvT, * ^-JC©*ft IfeV^^tt 
ft £f £j £S ft $] £ tL7c 0 Di-valent U # V K^-p f^ffi^^i^'t 5 
5 fc, Tri-valentP jS V K *£ f£ «r /B A? *l Jfeifc (K D ) /5 s 

|U *§E * « /h $ < #111 * ttT*3 19 % lo©!)^fy Kl-g-ftit «9 

£A±©3te*A»fox ttf « © * -6- -fb ft «t o -C ^ W« ^ *t © * 0Un *!" i~ 5 

o 

£ h K > £ © S P R $!l 5t K: ft b fc V U "y F fe^F f* 5 t> ^ * ^ ^ ft 
^ KcolH^^rfTo tco If * # #f & fx 5 URfctt, tir ^ ffll £ fr o 

^^^-7hr^^7gS (jSftoCHCASfcft'Vttfyi) tr^-^Ts 

20 f&bfcfK Ig 1 1 M*5V^T JJ Kfifif* t * V<9 nt <Dffe&&m 

H&^fc^. X@ 1 2 fcjSV^t P B S s< y 7 T — T? Sfc £: ft o fc 0 -t O 

*3 «fc y< $ f tov^tl V) 3g bHife brho 

25 fCi^tfr 6 *5 J;U«* 3 fc^ bfc c HI 6 (a) CliConA 
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<£> # #f >i& ^ £ Us 0 6 (b) |C(4PNA©^tfef l:^tfc„ 







Found 

(m/z) 


Con A 


1 04000 ( or 4 ) 
25572 ( a ) 


25523 {a chain) 


PSA 


50000 (a 2 £ 2 ) 
6000 ( a ) 
18000 (£) 


5801 (of chain) 
19210 (jS chain) 


LCA 


46000 (a 2 £ 2 ) 
5710 (Of) 
17572(0) 


5742 (of chain) 
8594 (£ chain, 2+) 


PNA 


98000 ( a 4 ) 
24500 (of) 


24736 ( a chain) 


RCA 


120000 (a 2 ^ 2 ) 
31000 (Of) 
32000 ( 0 ) 

* 


• * 

* 



@6 (a) *5iTj506 (b) i»feS&i^±5i:, ft -e ft © * 

^^©l/^f-V^^'^^^Kcoi?-^^-—^ h 1 {ffi f: 7h f3 2 {ffi <D 5> If * 

.t? <55 >- tr — ^ £ & as 1- s w £ ffi 5te ft ^ o yt „ «fc t> ifc tt« m 

ALD I — TO 5. 

- <DWM:fttJt<nffi^, RCA^I^t, & \^ til & * <D U ? ^ # is 
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b fH o 

^i^TS P Rit^it^Ii^lff^lTot^ K <7> #f £ f? 

% ^ w-?^ ft 3E H K: IH 3t -I" £ r t &X*% Z> - £ &%kM£tifc 0 

^6 it^r 3 ti5 0 ::<7) £ 5 & H #1 <73 it 1^ £ * fC<7>l£^7§tt 
10 . t <D P # <D #f tes UE # (75 ^ Sfe t? SiJ rT ti 3 fcfe, 3§ PJ <7) 
jEt££r£'9it5£>5 1 b<7>i:-B";t3o 

[i WJ 3 : y ^fy Kl^-f* (Uft2 1, 2 2) <7>i^J&] 

^fy K & # # IS § n5 y # >- K & # & Lfco 5# 

15 @ (75 y ^f^ Klt-^^-efc ^ -hfB — (13) fcT* £ *b 5 * 3t lei *5 
T n 2 #s 4 9 , _h I E X — 5£ (4) Jcl T & £ tl % «at 3r H X. , R 

'&7km (H)-T»j[>D, RtJi^/va — ^^s^a ^ tbfd«5t^^*-f-a y # 

IB — Wt^ (13) "T & & 5 81 5i *S I > T n 2 305 4 fc 19 , _btBX# 
20 (4) teLT^ftSlffaf R'tfS*^ (H) Tf&tK 

-v/v h — ;* # 3* A £ ft « 3S Sr # 3 U^y K II ^ (<ft^#> 2 2 ) £r 
T <7> # UK T*^ J$ bfdo 

1 H — NMR^^^ h /V (D W\ f± > JE0L-Delta600 Spectrometer 
25 ffiV^o ft^^7 btt, CDCI3 <£> ft: 7" h 7 ^ 7VW7 ^ (0.00 ppm 
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) $r £ 2fl ft Jf It 8 jfi-T?* U7c e D 2 0O®^«DH0 (4.65 ppm) £ 



K Is X 8 jit t? * b fc 



^•ff Per Sept ive Biosystem Mariner™ 



Biospectrometry Workstation^ ^. V s * T ?UJ a£ U 0 i/U *^^^7^^ 
avf^77^-ii, Silicagel 60 (Merck, 0.040-0.063 mm) £rJlV^ 
-CfTo/to il^nv ^77^f - ^Precoated Silicagel 60 F254 (M 
erck, 0.5 mm) &femVtc 0 ±X (D^Ms flfc * l£ 81 ¥ *fc 5£ # *t 

( 1 ) 1 6 

(2 9) }CLfc^oTi?atSo 



XX 



11 

H 2 N^"^ "NHBoc 
EDOHCI 



r 1 0H DIEA, HOBt ^ 

95% 




Pd/C, H 2 
NHBoc , 



in MbOH 



16 



17 



H 2 N 




NHBoc 



thioctic acid 
HOBt, EDC-HCI 

InDMF 
63% 




NHBoc 



18 



19 



TFA/CH 2 Cl 2 /H 2 Q 

(1M/0.1) 
0°C 




N' 
H 



20 



(29) 



, (2 9) oft^^i 6 ^aT^^It^^lfco 

* 

• tf^[2-(2-t Kndfi/i h^V)xf-;l/]i-7A' (14.57 ml, 80 mmo 
1) b BF 3 • Et 2 0 (252 ml, 2 mmol) ^*tK^7po^^^ 50 ml fcfeffi 
Us 0 0 C"t? v>T y^g^^A- (1-8 ml, 17.35 mmol) ^IT tfcf , ^ 

i&-c7o #Rg«#Lfc„ * a 7 k?« 20 mi 



L/C 
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m^^M^ LsxmfcWkm u N mmmm%? u-^h? - (eoo g 



s ^dp-fh^ : g^m^/V = 1:3) T?*t3BS LtxfMbtt^l (2. 26 

g , i&sjs : 47%) %m&ffliifc t bT#fc 0 

_hfBflD^^-/>#:<b-^*b (2. 15 g, 7.66 mmol) i: DMAP (41.7 mg, 337 
mmol) gr^TK tfy^V 8ml fc&^bfco ;©f'il-Ott p-b/VaiV 
^ /V* ^W. 9 n y K (1. 75 g, 9. 19mmol) £3£7>: v?^nn^^^ 8 ml 
i^gLt^S^lTt, SfiT*3I^IHlj|^tfc B RSiSt^^nP 

^77^- (100 g , ^pp*;I/A : 7t = 4 : 1) "Cttfjft b 



r h is/Vfcfc&m (2. 59 g, JfcS* : 78%) £r It t bT#fc 0 

_h|BO b is /V (1. 01 g, 2.31 mmol) fcT^fttHJ (1. 



53 g, 2.31 mmol) it*^W^T5 K 50 ml 
15 LT 1 2 0°C-et*#itTl OBlfll^tfco R i7 n n 7fr/V 

A"Cttfctib^ 7Ks t& ?ti £ & zk "O ^ $1 JS £ 1 @f oftf b, «7ka^*^^ 
^V^fftjlLfc, f£ #J £ 2t * bT?ffcjE}t$i b, jft«g^SSr^n-e 
h ^ 7 7 - (10 g „ ^nn/Js/VA : T f ^ = 2 : 1 ) *Tf fllf JS b 
T T v 5 Kff-fb^lfc (638 mg, HX^ : 90%) £Jt#,?£#£ bT#fc 0 
20 _bfB <D T v> VW-it^^H (614 mg, 2.01 mmol) £r^^/— A-24 ml K'M 

ft, ^7tT0°C-e IN NaOH 4.3 ml £r AP & & s ^ U t? 2 1 



ufc 0 Ml«£^J£M b N i 

N HCl £r pH = 2 ^ ft 6 *"CiB^. x ^pp Jfc /V A T? tij bfc 0 ^T#6S 
25 Ht* bT^JBE^^ b N ft-g-i 1 6 (549 mg, UX*:90%) #, f£ £ b 
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10 



20 



(Difc-u~!$) 1 6 tOV , >T 1 H-NMR ( 4 0 0MHz, CDC1 3 ) 
fflfe&ff<*K:kZ.Z>s- 6 6.19 (1H, bs, C0 2 H) , 4.16 (2H, s, OCH^CO^) 
, 3.75-3. 64 (12H, m, OCH^CH^O) , 3.68 (2H, m, N3CH2CH2) , 3.41 (2H, 
t, J = 5. 1 Hz, N 3 CH 2 ) -Cfcofc„ £7c, ±mik&m 6©ES I - MS 
(negative) M & £ *T o 7c fc - 5 s m/z 328.14 [ (M+Na) + ] 1? fo o 7c „ £ 



1 6 <D&¥ 



( 2 )' it^^O 1 7 



(1 277. 1 3 tfe5 



-fb-S-4fe 1 6 (228 mg, 0. 823 mmol) §r#7K v> ^ p p ^ ^ >- (4 ml) 

b N IS, HOBt (135 mg, 0. 987mmol) N EDC • HC1 (192 mg, 0.987 



mmo 



1) „ it-k^Ol 1 (205 mg, 0.987 mmoD&O ° C Jlfi ^ #0 X. > Jt3te'T2 



# b tifcli^t S: v'!)^/>7 4 ^^n^b^77^- (80 g, ^aa^/V 
^ ^ ^ y = 10 : 1) l:-|tf LT, {b-g-* 1 7 (367 mg, Jfc * : 95 



1 7 <Z) E S I — MS (p 



ositive) »|j£5rfTo;/fcfc£3, m/z 490.24 [ (M+Na) + ] T? fc o ft 



ft 



11+ 4 6 7. 2 4 tffc5. 



1 (Djft^t 

( 3 ) 1 8 <D&J& 

fc&yo 1 7 (29 mg, 0. 062 mmol) & * # J — (3 ml) t§iS?l> 1 
25 0% Pd/C (5.0 mg) 2r ftP £ . tK*#H^Ts ^ *§. T? 99# W L 7c 0 _b 
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^ n^r }>^77^' — (1. 5 g, 7pp*^^ : ^7-/^ = 7 : 1) *X? 

lit, ft^il 8 (22 mg, HX* : 82%) Sr ^ /V^i^® t b T 
#7c 0 8WES I-MS (positive) SO Jfe £r fx o fc £ £ 5 

, m/z 442.27 [ (M+H) + ] "C fc o fc „ £ ft £ J: o T 1 8 ©#3ft Sr 

»i" 5 r. fc ^tt fc 0 - (Dfc&W 1 8 ^^••7-«*«C 21 H3 5 N 3 0 7 : 4 

41. 25tfc5„ 

( 4 ) te-g-^ 1 9 <Z)^-^ 
^^"^ Mfe (12.6 mg, 0.061 mmol) MtK v 5 ^ 9^ /V * A* A T 5 K (2 
ml) M^fifb, T/V^y^l^T, HOBt (8.3 mg, 0. 061 mmol) , EDC 



HC1 (11.8 mg, 0.061 mmol) «r JH fcl 5tTO *^ l^T^tl^S b T 2B# HQ 
itfco ik^tyQl 8 (22.4 mg, 0.051 mmol) ^ f^*^^ 



75K (2 ml) i:^j|Utini, ifitDfcTl B^^bfcio 

ya,^i/%mtlx, lib, ^$£jf£ i o%^^n, m^mmykm-r 

* 

^A'*7A^'P , 7h^57^- (3g, ^no^^A : * $ J — )V = 10 
• i) X«mM b, 1 9^ffe«Stfttlt#fc 0 HX*te27 mg ( 

84%) "CfeoTCo r. (Dit-&m 1 9 (7) E S I - M S (positive) Wfe^ff 
ofrbZ.%s m/z 652.28 [ (M+Na) + ] "C o 7c 0 riliaotUll 9 

© #1 3£ £ fll IB i" 5 - i # fc c ft *3 , n (Dfc&m 1. 9 ^-T-fCftte 6 
29. 28tfe5„ 

( 5 ) 4h&%!) 2 0 

1 9 (31 mg, 0. 050 mmol) Sr^^dP^^V (2 ml) KlSP#P 
b, 0°C^TFA (147 1) ^rAPx, ' IH?a-t?3B#ra*# b7c 0 K^^^^^t 
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&&*;gE&^^ v?^£Jlv^|£&&i£fc&s IS; & #J & « * U T « JE 

— (10g N ^ n p aft/V A : * / — =5:1) X^M U , it^^O 2 0 & 
fi&(Dmty:%0 t UT#7c„ HX*te26. 1 mg (59%) T? o fc 0 - <D^^ 
i2 0 ^OV^-r x H-NMR^^^ h/V (600 MHz, CDC1 3 ) M M % ft o t 
5 N 6 7.17 (s, 1H, aromatic), 7.1 (dd, 1H, J = 8.6, 8.3 Hz aroma 
tic), 6.91 (d, 1H, J = 8. 2 Hz aromatic) 6.45 (d, 1H, J = 8. 2 Hz 
aromatic) 4.1 (s, 2H, -QCH.C0NH-) , 3.78- 3.49 (m, 15H, ethylene 
glycol chain, CH 2 CH (CH 2 -) (S-) ) , 3.41 (q, 2H, J = 5. 5 Hz, -CONHCH^ 
CH 2 0-), 3.16 (m, 1H, -SCtLUH)-), 3.08 (m, 1H, -SCILUH)-), 2.46 
-2.44 (m, 1H, -SCH^dH)-), 2.13-2.10 (t, 2H, J = 7. 6 Hz, -N 
HC0CH2CH 2 -), 1.92- 1.88 (m, 1H, -SCH 2 CH 2 (1H) -) , 1.43- 1.40 (m4H, 

-COCH^CH^-) , 1.26- 1.24 (m, 2H, -COCH^CILCH,-) X fe o 7c „ 
£ fc, it^^O 2 0 OE S I - MS (positive) $! J £ % ff o fc £ r 5 > m/ 
z 552.31 [ (M+Na) + ] -e o 7c o i^±d^{^tl2 0 Wtlt 5 c 

£^-X?^fc 0 ft*3 % r©ft^i2 OO^ff ltt5 2 9. 2 3 tfc5o 
( 6 ) . y #V K^t^f* (ib^^I 2 1 ) (D&f& 
SXT, ^ (3 0 ) \ZL V fc & o X m W "t 3 o 
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1) Glucose (3.0 etj) 

2) NdBH 3 CN (1Dpq) 



MeOH/H20/AcOH (1/1/0.2) 
. 37 °C 




21 



m m m 



(30) 



ftAi|2 0 (15. 5 rag, 29.3 a mol) h >f >V=l — X (5.8 rag, 32.2 /x 
mol) Sr DMAc/tR (1:1, 1 ml) tl»Ls SSI (200 m D St *P X. , 37°C 
T?20Scf Ufc„ gjgffitV7;**flS*!>*t h y VJ* (5.5 rag, 87. 



* 

9 /iBol) £#P?U 37°CTr ^ fc60 F^^S bfc 




(Chromatorex ODS, 30g, 



s,j u fdo -fb^'ft 2 i rt e ^ @ # 



t« * y — /v/7X = 50/50) (aotls 

ilTi&ilfc. lDl»te4.54mg (22%) "CfcofCo 

ZL<D{£&®2 1 ^OV^H-NMR*^:? f ,v (600 MHz, D 2 0) M M % ft 
ofcfc 67. 17 (s, 1H, aromatic), 7.1 (dd, 1H, J = 8. 6, 8.3 

Hz aromatic), 6.91 (d, 1H, J = 8. 2 Hz aromatic) 6.45 (d, 1H, J = 
8.2 Hz aromatic) 4.1 (s, 2H, -OC&CONH-) , 3.80- 3. 76 Cm, 1H, H- 
2), 3.68— 3.35 (m, 19H, ethylene glycol chain, H-3, H-6a, H-5, H-4, 
H-6b), 3.20..-3.10 (m, 2H, H-l-a," CH.CH (CH,-) (S-) ) , 3. 05-2. 94 (m, 1H 
,H-lb, -SCH,), 2.28-2.23 (m, 1H, -SCH.CH, (1H) -) , 2.13-2.10 (t, 2 
H, J = 7. 6 ,6.9Hz, -NHC0CH_2CH 2 -) , 1.78- 1.69 (m, 1H, -SCH,CH 1 (1H 
)-), 1.53- 1.36 (m 4H, -C0C^CH,CH a CILr) , 1. 20- 1. 10 (m, 2H, -COCH 
2 CH 2 CH 2 CH 2 -)-efeo 7C 0 MALDI-TOF-MSfl^^fTofci: m/z 694.66 

\Z. X o Xlk&m 2 1 ft 3t £ it fi 1~ 3 - t & 



[ (m+h) + ] -e h o ft 
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(7) !)^f>Kl^ft (U12 2) 
i^Ts ^ (31) HLfc^oTKMtS. 

0 




20 



1) maltose (3.0 eq) 

2) NaBH 3 CN (10 eq) 




OH 



OH 



MeOHM 2 0/AcOH (1/1/1) H0 
37 °C 



22 ■ ' • (31) 

2 0 (9.0 mg, 17.0 ix mol) i^^H^ (5.8 mg, 17.0 /z m 
ol) £^/-/W7k (1:1, 1ml) luiHL, (50 Sr^S^ 

37 0 C-?24H#P F Q$cS Ufc 0 SJ&^-Itlt (450 /tl) £ f T / 7k Iff {fc ^ ^ 

« 

gtf^j, (3.2 mg, 51.0 jumol) SrflP*^ 37°C "C $ 6> 120B# IW Sfe 
SLt„ ^J&i& Sr^ft #e>ttfca«fe«> 0DS# 

;7>f — (Chromatorex 0DS, 30g, * & / — fls / tK = 50/50) Rl £ o "C *t 
gbfc„ ik&!%> 2 2 ^e-feOHfrt UT#fettfc 0 *&*te2. 36 mg (16 

%) tfcofco ' . 

• ^©ft-p-ft 2 2 toV^T'H-NMR^^^ b /V (600 MHz, D 2 0) $9 ^ % 
ofc^^^, 5 7.07-7.04 (t, 1H, J = 8. 2; Hz, aromatic), 6.76 (s, 

1H, aromatic), 6.63 (d, 1H, J = 8. 2 Hz, aromatic), 6.48 (dd, 1H 
, J = 2. 1, 6.2 Hz, aromatic), 4.91 (d, 1H, J = 4. 1 Hz, H-l) , 4.1 

(s, 2H, -0CILC0NH-), 3.82- 3.78 (m, 1H, H-2) , 3. 75-3. 34 (m, 24H, e 
•thylene glycol chain H-2' , H-5' , H-5, H-6' a, H-6' b, H-6a, H- 
6b, H-3, H-3' , H-4' ) 3.25 (m, 1H, CH 2 CH (CH 2 -) (S-) ) , 3. 18-3. 1 1 (m 
, 3H, HI' b, -C0NHCH,CH 9 0-) , 3. 07-2. 93 (m, 3H, HI' a, -SCH_2),2.29- 
2.20 (m, 1H, -SCH 2 CH 2 (1H)-), 2. 05- 1.96 (t, 2H, J = 7.6, 6.9 Hz, 
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-NHCOCH^-) , 1.76- 1.69 (m, 1H, -SCHgCH, (1H) -) , 1.52-1.31 (m 
4H, -COC^CHjCI^CH^ - ) , 1.18-1.10 (m, 2H, -COCH a CH a CIL,CH 2 -) T? *> o 
fc 0 MALDI-TOF-MSjBSlfeSrtfo t CI 6. m/z 878.39 [ (M+Na) + ] X o 
o r H b (C J; o -Cft^ft 2 2 ©«t ^tlt 5 - ^ ^ to - 

immm 4 : y ^fy ki -^fr 26, 27) <d^$:3 

±IB — J»S: (14) &*b5#iaite*3V^T n 1 ^ 3 & «9 , JilBX 

# — #5*; ( 4 ) m t & £ ft 5 » 3ft S: flt R'#** (H) XhK), R 

N *5£t>\ 8#@ <D V #V o-efeS-hl3 — ( 1 4) ^ 

Xmi5frZ>nmfc$S^X n 1 7iS 3 Xtb 5 , JiffiX^-^ (4) l^ti 

$tL^»«atSr#^s R'^KSt (H) -efc«9, r!:y;H-^^1A^ 
tbfc^jtSr^ri-S y Jlf^ K*^# & T # JH "C U 

( l ) ik&m 2 4 

£JIT> * (3 2) |!!Lfc'^otKMt5. 
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11 



HO 



EDOHCI u H 

32% 

24 



23 



TFA/CH 2 C1 2 /H 2 0 H 2 N s^^"^N^ ■ • ■ (32) 



(1/1/0.1) 

o -o 

67% * 25 



7 _^ hMWt<D 2 ftf* (ft ^Ife 2 3 ) (344 mg, 1. 44 mraol) 

^i^i?^ P p^^y (25 ml) IS> T/^^#l^Tt'H 

OBt (359 mg, 2.64 mmol) % EDC • HC1 (508 mg, 2. 64 mmol) , N-Boc- 
•7 ^ — Ul/itT ^> (ft#4fe 1 1 ) (502 mg, 2.4 mmol) £ 0 CT?JW 

g h/V^V : = 5:1) t»Stt, ft^'flfc 2 4 (220 mg, 

11X^:30%) Sr^-fe^^^^ UT#fc„ :©ft^ft24©ESI-M 
S (positive) ^H/feSrfi 1 ofc t £ 5, m/z 641.25 [ (M+Na) + ] t? S> o fc . 

rtiiaoTHi2 ■ 4 (Dm&&mmir% fro -<£>ft 

^|2 4©^?fltt6 18. 2 5tfe5„ 



( 2 ) ft-£#3 2 5 ©^ 
|^| 2 4 (103 mg, 11.67 mmol) & *? ? U * * # 1/ (2 ml) 

0 o CT?TFA (247 n 1) & JP & , l*J ?& 1 B# PflS# U 7C „ 
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♦ • 

(5 m g> ^ n a /fr/VA : T i? h ^ = 5 : 1) Us -fb^^ 2 5 & 



fe^ltl £ bT#fc 0 II31*«46.8 rag (67%) t? o fc 0 C 
2 5 ^o^T'H-NMR;*^^ (600 MHz, CDC1 3 ) M ^ £ fx o i: CI ^ 

6 6.93-6.89 (m, 2H, aromar ic) , 6.71-6.68 (d, 1H, J = 8. 4 Hz, ar 
omaric), 6.37- 6.35 (d, 1H, J= 8. 4 Hz, aromaric), 2.66 (t, 2H, 
J = 6. 6 Hz, 0=0-0^), 2.36 (t, 2H, J = 7. 2 Hz, CH^S) , 1.98-1.9 
A (m, 2H, J = 6.6 Hz, 14.4 Hz, CH^CH,,) t? o 0 * N 2 
5 <D E S I -MS (positive) M j£ tr *T o - o, m/z 419. 06 [ (M+H 



2 5 <d#^ 



Ii4'l8. 1 5t?fe5 



(3) Pr/.K*^* (1^12 6) CD^^ 
5£ (3 3) l!ltfc^ot^St5, 



. H 2 N 



1) Glucose (3.0 eq) 

H H uu 2) NaBH 3 CN (10 eq) 

-Q- 8 Y^^s_3— ^ M ^Q- NH2 AcOH (0.1) 



in MeOH/H z O (1/1) 
37 °C 



25 




a. 



.2 



26 



(33) 



#| 2 5 (5.04 mg, 12 /imol) ^/^-^ (4. 79mg, 26 [X mol 



} ^ ^ y -/V/tK (1:1. 1ml) KmMl^s &WL (50 /z 1) % M 7L N 37 
°CT4B#ra^fi bfc 0 S^*HlftBft (950 mD , 'Wzk (1 = 1, 



1 ml) , iXT / **-ffc* b y (5. 14 mg, 72 /z mol) 

% 37°C-C $ b ^ 720#f H me Lft. RJ^^^^^bfCo # b^fcaSte, 
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LH — 20*I^fc*7A^nvf^57^ (50 g, * * S — A'/* 

= 50 / 50) \Z. £ otiltfc 0 ik&tfaz 6 tt6-fe©.l* £ UT# b 

7t 0 JR*»2. 58 mg (29%) tfeofc 0 

Z<Dfc,&Vl> 2 6 Icol/^T ^-NMR-X ^ 9 h A* (600 MHz N D 2 0) M & & ff 



-ofct^^S, 5 6.94 (t, 1H, J = 7.8 Hz, aromaric), 6.66 (s, 1H, a 
romaric), 6.55 (d, 1H, J = 8. 4 Hz, aromaric), 6.37 (d, 1H, J = 9 
. 6 Hz, aromaric), 3. 714-3. 707 (m, 1H, J = 4. 2 Hz) , 3.58-3.51 (m, 
3H), 3.44-3.37 (m, 2H, ) , 3.10-3.07 (m, 2H, J = 8. 4 Hz, 13.8 Hz 
), 2.56-2.50 (m, 2H, 0=0-02,) , 2.24 (t, 2H, J = 3. 6 Hz, CH.-S) , 
1.83-1.81 (m, 2H, CHjCHjCH,) T* fc o ft „ MALDI-TOF-MSSfl Jfe £ fi 1 o fc £ 
£ 5 s m/z 747. 21[(M+H) + ]-efeo7c 0 rtl&t^otft^ 2 6 © 

fc*5n - (Dfc&m 2 6 <£> # ^ ft ft ^ 7 4 6 . 

(4) y^f^KM* (ft^«2 7) <di^j& 
T . ^ ( 3 4 ) m b It & o T 93 1" £ o 



III 



I— S' 



25 



1) maltose (3.0 eq) 

2) NaBHaCN (10 eq) 
AcOH (0.1) 

in MeOH/H 2 0 (1/1) 
37 °C 




OH ' • r-OH 



27 



(34) 



n 



2 5 (5. 1 mg, 12 fx mol) (9. 2 mg, 26 /z 

. _ * ■» r v. 



mo 



i) 



£r^/-/Wzk (1:1, 1 ml) tiil. S^ife (50 ju 1) M k. , 37 C 
T?4l^mJfe«Ufco ^J^«^Itm (950 , ^/-/W* (1 = 1, 1 

* 

ml) , iXT / Tk^te* b V V A (5. 22 mg, 72 n mol) £ *P XL , 3 

7 0 C-T? $ ^120B#ra^-K tfc„ #fe^7ca^»s L 
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75-3.70 (m, 3H) , 3.63-3.56 (m, 3H) , 3.48 (dd, 1H, J = 6. 6 Hz, 11 
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